Mass spectrometric analysis of posttranslational modifications of a carrot extracellular glycoprotein.
Expression of extracellular dermal glycoprotein (EDGP) is induced by biotic or abiotic stress. The amino acid sequence alignment showed that EDGP shared significant homology with proteins from legumes, tomato, Arabidopsis, wheat, and cotton. These proteins are involved in signal transduction or stress response systems. Most of the Cys residues in these proteins are conserved, suggesting that they share similar tertiary structures. Surface plasmon resonance (SPR) analysis shows that EDGP binds a soybean 4-kDa hormone-like peptide (4-kDa peptide) in vitro and reduction of EDGP decreased significantly the binding activity, implying that posttranslational modifications are important for its function. Therefore, we investigated the posttranslational modifications in EDGP using mass spectrometry. As the result, six disulfide bonds in EDGP were identified: Cys(70)-Cys(158), Cys(84)-Cys(89), Cys(97)-Cys(113), Cys(100)-Cys(108), Cys(201)-Cys(426), and Cys(332)-Cys(378). In addition, the N-terminal glutamine was cyclized into pyroglutamic acid. All four putative glycosylation sites were occupied by N-linked glycans, which have similar masses of m/z 1171. Finally, measuring the mass of the native protein showed that the posttranslational modifications of EDGP (pI 9.5) involved only disulfide bonds, N-terminal modification, and glycosylation.